INTRODUCTION
Drought and salinization are two major problems which affect the global environment and economic development. Suaeda physophora Pall. is leafsucculent euhalophytic shrub growing in highly salinized lands. The species is common in saline lands or in the Zhunger Basin, which is located in Xinjiang, a northwest province of China. Annual evaporation is 10 times more than annual precipitation in this region, and it is one of the driest regions in the Eurasian continent (Song et al. 2006a ). The percentage of unsaturated fatty acid in seed oil of S. physophora was 96%, in which linoleic acid was about 75% (Mu et al. 2006 ). Therefore, the species can be used in saline agriculture. The species has high salt tolerance during stages of seed germination and seedling growth (Wang et al. 2005 ; Song et al. 2006a,b) . Euhalophytes always accumulate high concentration of inorganic ions to lower osmotic potential, thus they can absorb water from saline soils to ensure growth (Song, et al. 2006a; Liu et al. 2010) . S. Physophora is a typical euhalophyte in arid areas (Song et al. 2006a,b) . However, the mechanism how the species adapt to combined salinity and drought stress is unclear.
MATERIALS AND METHODS

Plant material
Seeds were collected from plants in Xinjiang province of northwest China in October 2012. Dry seeds were stored in a refrigerator at < 4℃ before being used.
Plant culture and experimental design
Seeds of S. physophora were sown in plastic pots filled with river sand. Nutrient solutions of a fifth concentration of Hoagland were supplied dairy, and the pH was adjusted to 6.6 ± 0.1 with KOH and H 2 SO 4 . The amount of 150ml nutrient solutions was supplied every day, an amount that flushed the drained pots. Ten seedlings with 5 to 6 leaves were left in each pot. Seedlings with 8 to 9 leaves were treated with 1mmol· L -1 (as control) or 400mmol· L -1
NaCl. To avoid osmotic shock, 400mmol· L -1 NaCl was applied gradually by adding 50mmol· L -1 per day. Two weeks after the final addition of NaCl, 3 pots were watered as control, and the other 3 pots were not watered at 1 or 400mmol· L -1 NaCl. When most of the seedlings wilted (7days for 1mmol· L -1 NaCl treatment, and 14days for 400mmol· L -1 NaCl treatment), ion content and relative conductivity in leaves were determined. Meanwhile, wilted seedlings which were not watered were rewatered We investigated the effect of combined salinity and drought stress on ion accumulation, membrane permeability in leaves, and seedling survival and shoot dry weight of Suaeda physophora seedlings after they were rewatered. The results showed that drought stress increased leaf Na + and Cl -content, especially at 400mmol· L -1 NaCl pretreatment, while drought treatment had no effect on leaf K + content after seedlings were pretreated with either 1 or 400mmol· L -1 NaCl. Shoot dry weight of seedlings decreased during drought treatment compared to control (without drought treatment) regardless the concentrations of salinity after seedlings were rewatered. Drought treatment had less adverse effect on the seedling and leaf survival in seedlings pretreated at 400mmol· L -1 NaCl than at 1 mmol· L -1 NaCl after seedlings were rewatered. The present results indicate that seedlings of S. physophora pretreated with salinity can increase seedling survival, and this can help them to adapt to combined salinity and drought stress in arid areas. KEYWORD: Suaeda physophora; Salinity; Drought; Shoot dry weight with original solutions for another 8days. Then seedling and leaf survival and shoot dry weight were determined.
Determination of ion content
The leaves were cleaned with distilled water, and 0.15g fresh sample was boiled in distilled water for 12h. After the solution was filtered, the concentrations of Na + and K + were determined by flame photometer (Flame Photometer 410, Sherwood Scientific Ltd, Cambridge, UK), Cl -content was determined by ion-chromatographic analyzer (ICS-1100 Ion-chromatographic Analyzer, Thermofisher Scientic Company, USA).
Determination of relative conductivity
A 0.15g fresh leaves were washed with double distilled water, and relative conductivity was determined as described by Leul and Zhou (1999).
Seedling and leaf survival after seedlings were rewatered
Seedling and leaf survival percentage were determined based on the number that survived during the combined salinity and drought stress, and calculated according to the formula as follows:
Leaf survival = n / m × 100
Where n was the leaf survival number after seedlings were rewatered, and m was the total leaf number; d was the seedling survival number after seedlings were rewatered, and f was the total seedling number.
Shoot dry weight after seedlings were rewatered
At the end of the study, shoots were harvested from each of six replicate pots at both concentrations of NaCl. The shoots were air-dried and weighed.
Statistical analysis
Data were subjected to a Two-way ANOVA using the SAS 6.12 software. Treatment means were compared by LSD at P = 0.05. 
RESULTS
Effect of combined salinity and drought stress on inorganic ion and relative conductivity in leaves
The concentration of Na + and Cl -increased under drought stress, especially at 400mmol· L -1 NaCl ( Figure 1 A,B) while drought had no effect on K + concentration regardless of NaCl treatment ( Figure  1C) .
Drought treatment increased the relative conductivity of leaves at both concentrations of NaCl, especially at 1 mmol· L -1 NaCl. The relative conductivity of leaves with the drought treatment was 1.7 and 1.3 times in 1 and 400 mmol· L -1 NaCl respectively of that in leaves of control ( Figure 1D) . 
Effect of combined salinity and drought stress on seedling and leaf survival and shoot dry weight
Seedling survival pretreated with 1 mmol· L -1 NaCl was decreased compared to the control, while the value that pretreated with 400 mmol· L -1 NaCl had no significance difference after seedlings were rewatered (Figure 2A ). The similar trend was shown in leaf survival ( Figure 2B ).
Shoot dry weight decreased at either 1 or 400 mmol· L -1 NaCl pretreatment after seedlings were rewatered ( Figure 2C ). Table 1 Results of two-way ANOVA of characteristics of ion content and relative conductivity in leaves of S. physophora seedlings after combined salinity and drought treatment; and seedling and leaf survival, and shoot dry weight of S. physophora seedlings after seedlings were rewatered (*,** ,*** Denotes significant difference at P < 0.05, P < 0.001 and P < 0.001, respectively, ns denotes no significant difference. Data represent F values). (Song et al. 2006a, b) . A serious of studies have shown that K + was essential to maintain the homeostasis of ions within plant cells (Song et al. 2006a ), enzyme activation and protein synthesis (Zhu et al. 1998) . Therefore, the stabilization of K + under drought stress was important for S. physophora seedlings which occurs in saline and arid regions. In addition, Na Both salt and drought stresses can increase the membrane permeability (Lutts et al. 1996) . In the present study, drought stress increased the relative conductivity of leaves regardless of the concentration of salinity (1 or 400mmol· L NaCl. Sui et al. (2010) found that the content of unsaturated fatty acids in the euhalophyte Suaeda salsa increased by salt stress, and the increase of unsaturated fatty acids in membrane lipids can increase the photosystem tolerance to salt stress. Whether 400 mmol· L -1 NaCl pretreatment can affect the structure of membranes, and the relationship between the change of B C A 251 membranes structure and the seedling and leaf survival after seedlings were rewatered remains to be further studied.
The present results showed that seedlings of S. physophora pretreated with salinity can increase seedling survival, and this can help seedlings to adapt to combined salinity and drought stress in arid areas. This was consistent with the result in S. salsa (Huang et al. 2008 ). More important, seedlings wilted 7 days after drought treatment for 1 mmol· L -1 NaCl pretreatment, but it was 14 days for 400 mmol· L -1 NaCl pretreatment. This means seedlings pretreated with 400 mmol· L -1 NaCl had a higher resistance to drought stress than those pretreated with 1 mmol· L -1 NaCl. In conclusion, seedlings of S. physophora pretreated with salinity can increase seedling survival, and this can help seedlings to adapt to combined salinity and drought stress in arid regions.
